Alpha-tocopherol influences the lipid membrane affinity of desipramine in a pH-dependent manner.
Phopholipidosis is a lipid storage disorder caused by cationic amphiphilic drugs (CADs) characterized by the lysosomal accumulation of phospholipids and drug. alpha-Tocopherol (alpha-Toc) has a reversible effect on phospholipidosis in rats and cell culture. We studied the influence of alpha-Toc on the partitioning of the CAD desipramine in a liposome/buffer system using equilibrium dialysis with the following lipid compositions: egg phosphatidylcholine (PhC) or wheat germ phosphatidylinositol (PhI) or a combination of PhC, PhI and cholesterol, containing between 1.5 and 20% (mol per mol total lipids) of alpha-Toc, alpha-tocopherol acetate (alpha-TocAc), 2,2,5,7,8-pentamethyl-6-chromanol (PMC) or cholesterol. alpha-Toc (1.5%) enhanced the partition coefficient of neutral desipramine by up to 1.1 log units while it had no influence on the partitioning of the ionized compound. In the PhC liposome system, at pH 7.4 logD increased with increasing alpha-Toc concentrations but was unchanged at pH 4.5. Similar effects were found with PMC while alpha-TocAc or cholesterol, between 1.5 and 20%, had no influence on the partitioning of desipramine. From these results we postulate that in vivo, alpha-Toc could mediate a redistribution of CADs from lysosomal membranes (pH approximately 4.5) to membranes and lipoproteins at physiological pH.